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Simple Fa$tcxUDg I>evice 

Field of the Invention 

[0001] The present invention rdatcs to a simple fiistening device that is used for affixing 
and releasing — by one-«rep operation — equipment and apparatusey in btiildings, electrical 
appliwces, machinery, and automobiles. 
Background of the Invention 

[0002] A conventional simple fastening device for fastening the equipment and 
apparatuses described above is disclosed in Ji^ianese Publication of Examined Patent 
Application [Tokukosho] No. 55-50203. 

[0003] A conventional simple fastening device uses a bolt to achieve the fastening, and 
thus a tapered hole is formed in a case into which the bolt is inserted, and a plurality of nut 
segments are provided to slide into the tapered hole. The nut segments engage with and fasten 
to tlie boltr In this case, a spring disposed on the top of each nut segment forces die nut 
segment in the direction for engaging it with the bolt An operation ring is provided for 
releasing the nut segment ftom the bolt. 

[0004] The operation ring is disposed in the case in such a way as to be able to turn, and a 
cam is formed inside of the ting so that a guide pin installed in the nut segment can slide. The 
surface of the cam is formed in such a way so as to stop the nut segment at the lower limit of 
fastening to the bolt and at the upper limit of releasing the nut segment ftxwn the bolt, so as to 
limit the movement of the nut segment between those two limits. 

[0005] In such a simple festening device, a bolt can be inserted into tfic case because by 
inserting the bolt Into the case the nut segment rises along the tapered hole against the force of 
the spring. After inserting the bolt into the casc^ the force of the spring causes the nut segment 
to move down so as to face the bolt, so that the nut segment eoigages with the bolt to be 
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flastened when the case is turned in the fii$tpnixig direction. 

[0006J In Older to remove the bolt, ibe operation ring is turned and the cam pin is slid 
along tlic cam. With this turning, the nut segment moves from the loweHUunit position to the 
uppcHlmit position, so as to be released from the bolt. 

[0007] hi order for the bolt to be JEastcncd again, the operation ring is nimed in the 
fastening direction. By this operation, the guide pin slides on the cam surface and dxe nut 

segment moves from the upper-limit position to the ioweriimit position so as to enter into a 

standby state for fastening the bolL 

(Patrat docnment) J^>anese Publication of Bxamined Patent Application No. 55-50203 
[0008] A conventional simple fastening device enables the bolt to be fastened by the 
one^tep operation of inserting the bolt into the case. However, in order to remove the bolt, 
the operation ring must again be tximed in ord«ar for the nut segment to move, lesulting in 
troublesome operation to remove the bolt. 

[0009J Moreover, in order to fasten the bolt, the operation ring must be turned in order for 
the nut segment to retium to the standby state. Accordingly, the operation ring must be turned 
in order to put the bolt in and out, resulting in troublesome operation and less usability. 
[0010) Fuither, a complex Cam part must be formed in the operation ring in order for the 
nut segment to move, so that the structure of the operation ring becomes complex and 
assembly of the whole device becomes troublesome. 

[0011] The problems of the conventional art are solved by the pzesent invention, whose 
objective is to provide a simple (iastenit^ device that (1) enables fastanUig of an axial member 
such as a bolt by a one^tep operation, C?) has the advantage of releasing the bolt from being 
fastened without the need for a specjial operation to put the axial member in and out, and (3) 
has a simple structure that makes the device easy to assemble. 
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Disclosure of the Invention 

[0012] Jn order to attain th^ abovo objective* the simple fastening device of Claim 1 is 
characterized such that (J) has a structure wherein (a) a lock piece is forced by a spring to 
engage with an axial member in a case, and (b) when the axial member is inserted into the 
case, the lock piece moves bade fiom the axial member, (c) later, the lock piece is engaged 
with the axial member so as to be fiistened with the axial member; and (2) contains a xeleasixig 
member that is jointed together with the lock piece In such a way that the releasing member i$ 
provided in the case so as to move lineariy so as to release the lock piece from fastening, 
thereby releasing the lock piece flrom the axial member. 

£0013] 111 the invention of Claim 1, when the axial member is being inserted into the case, 
the look piece moves back from the axial member. Later, the lock piece is engaged with the 
axial member so as to be fastened with the axial member. Therefore^ fiastening the axial 
m^iber can be done by a one-step operation. 

[0014] The releasiiig member that is disposed in the case so as to move lineariy is jointed 
with the lode piece, and this jointing is done in such a way that the lock piece moves back 
from the axial member when the releasing member moves linearly4 Accordingly, when the 
releasing member moves linearly, the lock piece moves back from the axial member and is 
Hhen released from being engaged with the axial member. This releasing is done not by 
turning, but by an operation of linear movement As a lesult^ nsability is impioved« 
(0015J Further* the releasing member is jointed with the lock piece In such a way that the 
force of the spring causes the releasing member and the lock piece to automatically return to 
theh: original positions, which is the standby state, after releasing them firom being fastened to 
each other. Therefore, re-festening of the lock piece to the axial member can bo done without 
any extra operation* Thus, no op^tion is needed for th& releasing mcanber and the lock piece 
to enter into the standby state each time that the axial member is inscited into and removed 
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from the case. Thus, u3abUjity is improved, 

[0016] Moreover, it i^ only necessary that the releasing mender moves linearly against 
the case, IcadLng to a sixnple structure and facilitating assembly. 

[0017] The invention of Claim 2 is the simple festeaing device recited in Oaim 1. and is 
such that (1) said releasing member can move linearly in the direction pexpendicular to the 
insertion direction of the axial member, and (2) said spring forces tho releasing m^ber to 
move in the direction perpendicular to the insertion direction of the axial member, so that said 
spring forces the loclc pieoe, to engage with the axial member via the releasing membei;. 
[0018] In the inv^odon of Claim 2, the releasing TOcmber C9n move linearly in the 
direction perpendicular to the insertion direction of die axial xnember» so that the linear 
movement of the releasing member does not interfere with the axial member, which unproves 
usability. 

[0019] The lock piece is forced through the releasing member by tiie spring, so that a 
single spring can fofxse both the lock piece and the releasing member as v/ell. Accordingly it is 
not necessary that one spring be provided for the releasing member and another spring be 
provided for the axial member* which decreases the number of the fastening device's 
components, resulting in a simple structure and easy a$send>Iy. 

[0020] The invention of Claim 3 is the simple festening device recited In Claim 1 or 
Claim 2^ and is such that (1) guide grooves that extend in the direction perpendicular to the 
insertion direction of the axial member are formed on tbe outer surliace of the case, (2) the 
releasing member has guide arms Oiat slide in the guide grooves, and (3) the guide arms and 
the lock piece are jointed together by means of a pin. 

[0021] In the Invention of Claim 3, because the guide anm disposed on the relcasmg 
member slide in the grooves on the outer surface of the case, the releasing mwnbear moves 
linearly and steadUy, which is a feanro diat fiirther improves usability. 
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[0022] The invention of Claim 4 is the simple fastening device recited in any of Clwms 1 
to S, dnd i$ such that <1) the case has a slope ttiat extends away from the axial member in the 
inserdon direction of the axial member, and (2) lheR> axe fcumcd in tho case (a) a tapered 
section on wliich the lock pieces slidCr and <b> a supporting wall that faces the tapered section 
and supports the outer surfiace of the ajdal member with which the lock pieces engage, 
[0023} In the invention of Claim 4, the look pieces slide along the easels tapered section, 
and said lock pieces can move in the releasing or engagement direction of the axial membei; 
resulting in stable operation* The supporting wall is formed in the tapered section to support 
the axial member, leading to dgid and steady fastening of the lock piece to the axial member. 
Brief Description of the Drawing 

[0024] Fig. 1 is a perspective view of the first embodiment of the present invenziou in a 
di$a$$embled condition. 

Fig. 2(a), (bX and (c) arc a plan view* a side view, and a.leA-side view» respectively, of the 
first ooibodiment 

Fig..3 is an A-tO-A cross^ecHonal view of Fig. 2(a). 
Fig. 4 is a B-io-B cross-sectional view of Hg. 3. 

Fig. 5(a), (b), and (c) are a plan view, a ftont view, and a leftside view, respectively, of the 
first embodiment. 

Fig, 6 is a C'io^ cross-sectional view of Fig, 5(a). 
Bg. 7 is a BHto-B cross^$ectional view of Fig. 6. 

Fig. S(a) is a plan view of the lock piece^ and (b) is an B-<oHS cross-secdonal view. 

Fig. 9(a) is a plan view of the releasing member in ibo first embodiment, and (b) is an B-io-£ 

cross-sectional view thereof. 

Fig, 10 is an F-<o-F cross-secdonal view of Fig. 9(a). 
Fig. 11 is a cross-sectioiual view Of Elg. 10. 
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Fig. 12(a) Is a plan view of the cap in the first embodiment, and (b) i$ an H-to-H 
cxms'^ectional view thereof. 

Fig* I3(a;« (b)y and (c) aro cxoss-secdonal views showing the operation of die flm 
embodunent. 

Fig- 14 18 a ixont view of a vadatioa of the fir$t exnbodinient 

Fig. I5(a)^ (bX (c), and (d) are cross-sectional views showing the operation of the second 
embodiment. 

Fig. 16(a) and (b) are a plan view and a front view, respectively, of the third embodiment. 
Fig. 17 is an Mho-M cross-sectional view of the thixd embodiment, 

FSg. 18(a) and (b) are a plan view and a finoint vlew» respectively, of the fourth embodiment. 
Fig. 19 is a K-to-K cress-sectional view of Fxg, 18(a). 

Fig. 20(a) and (b> are a plan view and a fix>nt vlew» respectively^ of the axial member of the 

fourth embodiment, 

Nuixibers Used in the Drawings 
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6 bolt» (axial member) 

9» 15 axial member 

Pirefdrred Bmbodimcnt of the Invention 

f0026J Hereafter, the present invention is described with reference to the drawings of the 
pieferrad embodiments. For each embodhnenc, the corresponding membecs bavo the same 
numbers. 

[00271 (The first embodiment) 

Figs. 1 to 13 show the first embodiment of die simple f&stemng device 10 of the present 
invenlion. Fig. 1 is a perspective view of the simple fastening device 10 in a disassembled 
condition; Fig. 2(a), (b), and (c) are a plan vlew» a side vlew^ and a ieft-^ide view, respectively, 
of the 0rst embodiment; .Fig. 3 is an A-to-A cross-sectional view of Fig. 2(a); Fig, 4 is a 
B-to-B cross-sectional view of Kg. 3; Figs. 5 to 7 show the case 1; IFig 8 shows the lock piece 
3; Figs. 9 to 11 show the releasing member 5; Fig. 12 shows the cap 8; and Fig. 13 shows the 
fastening operation, 

f002«] The simple fastening device 10 in this embodiment is used for fastening the bolt 6 
as the axial member, and the simple fastening device 10 is provided with a case 1, a lock piece 
3, a spring 4. and a releasing member 5. 

{0029] The case 1 is formed so as to have a hexagonal-shaped oudlne In terms of its plane 
view, so that the turning operation that is conducted to &8ten a bolt 6 is improved. Inaide the 
case 1 is an inswtion hole la, through the central part of which the bdt passes from top to 
bottom when being inserted, as shown in Figs. 5 to 7. A tapered section lb is formed so as to 
face the insertion hole la. The tapered section lb has a slanted aurface, which gradually 
increases the diameter of the cylindrically shaped insertion hole la ftom ttie bottom to the top 
anO which gradually extends away fiom the bolt 6 al<Hig the insertion direction of the bolt 6. 
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The cyUndnosi surfoce of the iAScrtion hole la &cin$ tho uipered section lb becomes a 
supporting wall Ic that supports the outside of the bolt 6 when the lock piece 3 engages with 
the bolt 6 in the insertion hole la, 

[003PJ The lateral surface of the case 1 is constricted at both its top and bottom edges, 
and a pair of guide grooves id arc formed in parallel on that latend surface; The pair of guide 
grooves Id are formed in the direction perpendicular to the extending direction of the 
ins<^ion hole la. The guide azims 5b of the releasing membw- S (described laier) slide in the 
guide grooves Id, whereby steady movement of the releasing xnember 5 can be achieved^ 
{D03 1] Further, a socket le is formed in the case 1 to teceive the spring 4 (des^bed later). 
The socket le is formed perpendicular to the extending direction of the insertion hole la 
(insertion direction of the bolt 6\ and said socket le ha^ a structure that indudes a bottom^ by 
which the socket le is cut offfxom the insertion hole la. 

£0032] Moreover, a pin hole If is fomxed in the case 1 (See Rg. 6). The pin hole If Is for 
the spring pin 7 (described lat^) to penetrate through^ and a pair of pin holes are formed on 
the lateral surface of the case 1 on which the guide grooves are formed. The pin holes If are 
long holes having the same $lope as that of the tapered sections lb« and they function to 

regulate the mK>vement of the spring pin 7. Also, on the top surface of the case 1, an 

engagement groove is formed to engage with a cap 8 (see Rg. 5). 

[0033] Because the lock piece 3 engages whh the bolt 6 by meshing with the bolt 6, a 
female thread is formed as mgagement teeth on the surface of the lock piece 3 so as to face 
the bolt 6. The lock piece 3 sUdes on the tapered section lb, and a slide surface 3b, whidi 
feces the tapered section lb, has the same inclinaUon as that of ^e tapered section lb. The 
lock piece 3 has a lateral through-hole as a pin hole 3c through which the spring pin 7 
penetmtes. The spring pin 7 is pressed into the pin hole 3c, and the diameter of the pin hole 3c 
in circular sliape is smaller than that of the spring pin 7. In this ^bodiment, a single lock 
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pieces 3 is used. 

[0034] The spring 4 is inserted Into the socOwt le that is fonncd on flie lateral sur&co of 
the case 1 . Here, the spring 4 is a coil spring, but it can be a different type of elastic mcmbta; 
such as a spring washer The spring 4 forces the releasing member 5 in the direction 
perpendicular to the extending direction of the insertion hole la (insertion direction of the bolt 
6). The spring 4 forces the lock piece 3 through the joeleasxng member 5 in the dhection 
necessary to engage with the bolt 6. 

[0035J In its plane view, the releasing meinber 3 is formed **in a c shape (like a 
Romanized lettjer C that has sgu^ed corners, and whose top and bottom lines are elongated), 
because the guide arms 5b of the rcleash^ member 5 are bent perpendicular at the comers of 
the arm 5a, as shown in Figs. 9 to 11, The releasing member 5 is instaUed on the outside of 
the case 1 by inserting the guide arms 5b into the guide grooves Id so that they slide. And a 
cylinder 5c, wliich is formed on the suriiEice of the aim 5a facing the case 1, is inserted into the 
sodoct le of the case 1 so that the cylinder 5c receives the spring 4 in the socket le, so that the 
force Of the spring 4 thereby forces the releasing member 5. The releasing member 5 la 
installed in the case 1 so as to move linearly in the direction perpendicular to the insertion 
direction of the bolt 6, and it functions to release the lock piece 3 fh>m fiastening to the bolt 6 
by moving linearly in a single direction (to the right), 

[0036] Pin holes 5d are formed on the releasing member 5. The phi holes 5d are formed 
at the edges (right edges) of each of the two guide arms 5b. In this embodiment, the pin holes 
5d are long holes that extend vertically (in the insertion directicm of the bolt 6). The spring pin 
7 is inserted into the pin holes 5d, which regulates the movement of the spring pin 7. 
[D037J As shown in Hg. 4, the spring pin 7 is inserted through the lock piece 3, the case 1, 
and the releasing member 5. With the insertion of the spring pin 7, the releasing member 5 is 
jointed with the lock piece 3 so that the spring 4 pushes the lo<* piece 3 thiou^ the rdicasimg 

9 



PACE 12(36/. RCyP A^^^ PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-1/16 " DNiS:2738300 " CSID:703S18M99 « DURATION (mm-ss): 12-22 



06/08/2007 PRI 18:12 



FAX 7035185499 



121013/036 



member 5. 

[0038] A$ shown in Kg. 12, the cap 8 is form^ in ashape of ahexagon^ is the same size 
as the case 1, and is installed on the top of the case 1 in a fittrngHogether fSishlon. For the cap 
8 and the case 1 to fit together, a convex ridge 8a is fbimed along the bottom edge of the cap 8 
to engage with the engagement groove Ig of the case 1. At the center of the cap 8 is a circular 
hole 8b through which the bolt 6 passes. The cap 8 is a member that hides the lock piece in 
the case 1 so as to prevent it fix>m beitig viewed tma Ae outside, although this member can 
be omitted without affecting the basic Amotion* 

[0039] The simple fastening device 10 of this embodiment Is assembled as follows; tibe 
lock piece is disposed in the tapered section lb In the caso 1^ the spring 4 is set in the socket 
le in the case 1, the guide arms 5b of the releasing member 5 are inserted into the guide 
grooves Id in the case 1, tiie spring pin 7 is inserted from the pin hole 5d of the releasing 
member 5 into the phi hole If, and the spring pin 7 is pressHBt throngh the pin hole 3c of the 
lock piece to the opposite end, thereby Jointing the releasing member 5 with the lock piece 3 
via the spring pin 7. with the sin^e spring 4 forcing flie leleasmg member 5 and the lock 
piece 3 together. The spring 4 foxces the releasing member 5 in the durection shown by the 
axrow P in Fig, 2(bX and forces the lock piece on the tapered section in the direction shown by 
the aiTOw Q in the diamcter^ecreaslng diiecdon of the Insartion hole la (direction for 
engaging with the bolt €) in Fig. 3« 

(0040) The simple flistening device of this Idnd has a small number of components and a 
sunplc structure, facilitatmg assembly. After assembly as described above is finished, the case 
1 is covered by the cap 8, so d>at the simple &stening device is ready to be used 
[0041 J Hg. 13 shows the procedure of fkstening the simple iastening device 10 of tliis 
embodiment to the bolt 6. First, the relative posWons of the hisertion hole la of the case 1 and 
the bolt 6 arc set so that they face each other as shown in Kg, 13(a). Thcxi, as shown in Hg. 

10 



PAGE 13^6 * RCyp AT 6W2007 6 :12:08 PM l Ea s te rn Daylight Time] * SVR:USPTO-EFXRF-1/16 * DNiS:2738300 " CSID:70351 85499 * DURATION (mm-ss): 12-22 



06/08/2007 FRI 



18: 13 



FAX 7035185499 



I2I014/036 



13(b), the bolt 6 is placed in the ins^on hole la by moving the simple fastening device 10 
agaln$t the spring pin 7 and the spring 4 and in the direction indicated by the axzow L Hence, 
the lock piece 3 moves upwards along the tiered section lb so as to move back from the bolt 
6. In this process of moving back, the fsmale thread of the look piece 3 does not mesh with 
the bolt 6, Thus, the insertion is finished by only pushing — without turning — the simple 
fastening device 10 (sec Fig. 13(o)). After the insertion, the lock piece 3 moves downward 
along the tapered section lb due to the force of the spring 4, engaging with the bolt 6. After or 
before the engaging^, by turning the case 1 as if dg^teoing a screw , the lock piece 3 and the 
bolt 6 mesh together and the fastening is thereby completed. 

[0042] In this fastening, the side of the bolt 6 opposite to the side for engaging it with the 
lock piece 3 is supported by having contact with the supporting waU Ic of the insertion hole 
la. Hence, rigid and steady fastening to the bolt 6 is possible. 

[0043] In order to remove the bolt 6, the simple fastening device 10 is loosened a little 
(for example;, the device is turned in the direction opposite to tibiat of fastenlngX the releasing 
member S is pushed in the direction shown by the arrow R» and the releasing member 5 is 
moved linearly in the direction perpendicular to the ins^on direction of the bolt 6 against 
force of the spring 4, As the releasing member 5 moves, tho lock piece 3^ connected with the 
releasing member 5 through the spring pin 7, moves upward along the tapered section lb. The 
lock piece 3 moves in the direction for moving back fix>m the bolt 6. Thanks to this movement 
of the lock piece 3, the lock piece 3 is released fiom its bdng engaged with the bolt 6, thereby 
releasing it firom bting fastened to the bolt 6. Hence, tbe bolt 6 can be removed by moving it 
in the direction shown by the arrow J in Kg. 13(d), 

[0044] In this embodiment, releasing the lock piece 3 fix>m being fastened to the bolt 6 
can be done by linearly moving tbc releasing member 5 widiout taming, resulting in 
improved usability. 
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[0043] The spring 4 forc^es the releasing member 3, which is Jointed with the look piece 3 
by the sprmg p]n 7, so that the releasing member S and the lock piece 3 autcnnatically return 
to their original positions, the standby state^ dac to the force of the spring 4 after the bolt 6 is 
removed. AceordiiigIy» re^stcning of the loek piece 3 to the boU 6 can be done without any 
extra operation. Therefore, no operation is necessary to retwrn the relea3ing member 5 and the 
lock piece 3 to the standby state when putting the bolt 6 in and ouC» leading to excellent 
usability. 

[Q046J Fuithiar, celeasing the lock piece 3 from fastening to the bolt 6 is carried out by 
lincariy moving tho releasing member 5 in the direction petpendionlar to the insertion 
dhection of the bolt 6^ so that the releasing member 5 does not interf^m with the bolt 6, 
leading to improved iisability. 

[0047] Still further, for either fastening the lock piece 3 to the bolt 6, or releasing it from 
being fastened to the bolt 6, the lock piece 3 slides on the tapered section lb so that sure 
movement of the lock piece is possible, resulting in steady c^eration Of fastening and 
releasing. 

£0043] Still fimher> the pin holes If of the case 1 and the pin holes 5d of the releashig 
member 5 through which die spring pin 7 penetrates are long holes, so that the spring pin 7 
can be moved smoothly^ leading to smooth movement of the lock piece 3. 
(0049J In the above embodiment, die pin holes 5d — > which are long holes — of the 
raleasxng member 5 are formed vertically* Howevert the pin holes Sd can also be fonned so as 
to be sloped. Pig, 14 shows the pin hole 5d sloping at an angle of D» which is an angle slanting 
in the direction opposite of that of the tapered section lb. Pushing the spring pin 7 can be 
made easier by making the slope at the angle D, In order to make the operation the easiest, the 
angle 0 should bo a right angle against the slope of the tapered section lb. 
[0050] (Hie second embodiment) 
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Fig. 15 5how$ the procedure of fBstening in the second CTibodiment. In this embodiment, the 
axial member 9 has $aw-iooth-«haped circular aagagement teeth 9a along its outer periphery, 
and Che lock piece 3 has similar cirtnilar engagement teeth 3h to engage ^th the engagement 
teeth 9a of the axial member 9. Hie axial member 9 is provided with a fixing member U. 
Strengthened fastening or festenlng in a similar manner to that of the first embodiment — 
where engagement Is done by screwing the members together ^ is not possible in this 
structure. 

[005 1 J In tills embodiment , an elastic member 12, such as a spring washer, is disposed on 
the fixing member 11 between the fixing member 11 and the simple fastening device 10. The 
simple fastening device 10 is fystmcd to the axial member 9 by being moved in the direcdon 
shown by tlie arrow X» after which tJie axial member 9 is pusl^ed into the insertion hole la, as 
in Che first embodiment (see Fig. 15<a) and (b)). 

[00521 As a result, of being moved in the direction shown by the arrow the simple 
festening device 10 presses die elastic member 12 on the fixing mcanber 11. The elastic 
member 12 bows as it is pressed <sce Hg, I5(c))» so that die pressure of the dlastic member 12 
can affect the fixing member 11, As the elastic member 12 is pressed, the engagement teeth 3h 
of the lock piece 3 engage with the engagement teeth 9a of the axial member 9, la this way, 
the pressure of the elastic member 12 enables stable festening, Hg. 15(d) shows the axial 
member 9 in the process of being removed after being released ftom fastening, which is 
achieved by the same operation as in the first <»nbodimont 
[0053] (The third embodiment) 

Figs. 16 and 17 shows the sunple fastening device 20 in the third embodiment. In this 
embodiment, two look pieces 3 are used* 

[0054J As shown in Fig. 17, a pair of lock pieces 3 are formed so as to face the tapered 
sections lb in die case 1. A pah: of the tapered sections lb are aaanged on the opposite sides 
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Of the imertion hole la, cuQid they are sloped such that ttteir diameters gradually ixicxease from 
bottom to top along the insertion hole 1r« extending away ftom the axlai member (not shown 
in Fig. 17). 

[0055] The lock pieces 3 are set to slide along the tapered sections lb with the 
engagement teeth 3a facing each other. The engagement teeth 3a are fbrmed so as to engage 
with the engagement teeth of the axiai mombei; and arc female thzeaded if the engagement 
teeth of tho axial member are nude threaded* 

£0056] On the guide arms 5b of the releasing member 5. pin holes 5d ave fixcmed to face 
each locic piece 3. The pin holes 5d arc long holes tlirough which the spring pin 7 penetrates, 
and said pin holes 5d arc sloped at an angle that feces opposite to ttie tapered section lb» in 
the $ame manner as shown in Fig. 14. Two lock piec^ 3 engage with the t^easing member 5 
via the spring pin 7. Thus, the force from the spring 4 is applied on each of the lock pieces 3 
via the releasing member 5. 

[0057] in this embodiment, the two lock pieces 3 move back ftom the axial member, 
sliding upwards along ^e tapered sections lb due to the axial member being inserted into the 
insertion hole la. Aftf^ moving back, the lock pieces 3 engage with Hie axial member ftom 
both sides in order to be fastened. Accordingly, fastening is made by a one-stqp operation. The 
structure in wliich engagement is done by two lock pieces 3 enables them (two lock pieces 3) 
i to be fSastened to the axial member rigidly^ making for steady fastening. 

[0058] As in the first embodiment^ In order to remove the axial member the releasing 
member 5 is moved linearly in the direction peipendlcular to the Insertion diiecaon of the 
axial m^nber, against the force of the spring 4, and the two lock pieces 3 are moved upward 
along the tapered sections lb via the spring pin 7 so as to move back the two lock pieces 3 
fh>m the axial member* Honce^ releasing the axial member from fastening with two lock 
pieces 3 is possible. Also, for ttiis releasing, linear movement of the releasing member 5 is 
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carried out, leading to improved usabJlxty: 
[0059] (The fourth embodiment) 

Figs« 18 to 20 show the simple fastening device 30 in the fourth embodimrac. This 
embodiment is ^plied where the axial member IS Ixas a rectangular shape* 
[0060] On the surface of the axial membc* 15, whose cross-section is rectangular, 
engagement tocth iSa are fbnned. The engagement teeth have grooy^ (in a saw-iooihed 
shape, for example) that extend in tise direction i>erpendicaldr to the axial direction of the 
axial member 15* The insertion hole la of the case^ throng which the axial member 15 
penetrates, is fonned to be rectangular because the axial member 15 is rectangular (see Fig. 
18). Tlie engagement teeth 3m of the lock piece 3 are fonned in the same shape as those of the 
engagement teeth 15a of the axial member 15. 

(0061] The stmomrc is in other respects the same as xliai of the Gm embodiment, and this 
embodunent's operations for fastening tilie lock piece 3 to the axial member 15 and releasing 
• it fiom such fastening arc the same as those of the first embodiment In this case, the axial 
memb^ 15 is rectangular^ and thus, fastening is not earned out by tunning^ but by forcing the 
lock piece 3 to engage with the axial membw' 15 due to the force of the spring 4. Also* in this 
embodiment the cap 8 is omitted. 

[0062] The present invention is not limited to the above embodiments, and a variety of 
other embodiments are possible. For instance, linear movement of the releasing member 5 
could intersect with the insertion of the axial member, and such intersecting need not be at a 
right angle. Also, the guide arms 5b do not necessarily need to be a pair> but can be a single 
ana. In addition, the releasiag member 5 can be jointed with the look piece 3 by a simple pin. 
Industrial Applicability 

[0063] The simple fastening device of the present inventiqn enables lock pieces to be 
&5tened to the axial memb^ by a one-step operation and to be itleased fiom being ^cned 
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by linearly moving the incasing member, thereby improving die releasing operation. The 
releasing member and the lock pieces aucomadcally retuzn to their original positions, which is 
the standby state for ro-festcsning, by the force of th© springs so that no extra operation to 
move the axial member in and out is necessary to return the device to its original standby 5tatc» 
thereby improving usability. Further, the device's simple stnictui© promotes easy assembly. 
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